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AUTHORS : Borovik, Ye.S., Grishin, S.F. 224" Pazarev, B.G. 
TITLE: On the Ultimate Vacuum of Condensation Pumps yo 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr l, 
pp 115 - 118 (USSR) 


ABSTRACT: The present paper is concerned with the determination 
of the ultimate vacuum of a hydrogen condensation pump 
and the possibility of using liquid helium to improve 
this ultimate vacuum. Since it was expected that in 
order to achieve the ultimate vacuum it is essential 
to exclude the penetration into the vacuum chamber of 
the oil diffusion pump vapour, a special apparatus Was 
puilt in which all possible steps were taken to minimise 
this effect. A schematic drawing of the apparatus 
employed is shown in Figure 1. The apparatus was placed 
in a 4O-litre vessel 1. The vessel was evacuated by 
the oil diffusion pump 2. The system was isolated 
from the oil-diffusion pump by the liquid nitrogen cooled 
vapour trap 3 . On the low vacuum side, the oil- 
diffusion pump was evacuated by a two-stage mercury~ 

Cardi/4# diffusion yump incorporating a liquid nitrogen trap- \/ 
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The polished copper screen 5 , which was in the form 
of a cylinder and surrounded the working region, was 
also nitrogen-cooled with the aid of the dewar 6. 
In addition, there was a Liquid nitrogen cooled venetian- 
blind type trap 7 > Inside the screen 5 there was a 
polished cylindrical screen 8 , made of copper with a 
liquid-hydrogen filled sphere 9 attached to it. The 
screen 8 and the sphere 9 form a fast condensation 
pump. The space inside the screen 8 was thus 
surrounded by walls cooled down to Liquid-hydrogen 
temperatures and the rate of pumping for nitrogen within 
this space was 30 000 litres/s 10 inside 
the screen had a 
with liquid hydrogen or liquid helium. 
pumping speed for nitrogen by the sphere 10 was 
8 000 litres/gec. The space inside the screen 8 was 
thus isolated from the remaining part of the apparatus 
except for apertures whose total areas was about 


10 ome The rate of leakage of air through these "4 
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apertures was less than 100 litres/sec and hence the 
region inside the screen 8 conld be looked upon as 
corresponding to the ultimate vacuum of the condensation 
pumps, provided the pressure outside this region was 


about 10 mmHg. Two manometers were employed, namely 
12 and 13. In order to reduce the evaporation of 
helium between the manometer 13 and the sphere 10 , 
provision was made for a narrow copper screen 14. The 
low pressures were measured with standard ionization 
manometers, type LM2. These manometers can measure 


pressures down to 5 x 107? mm Hg. An Alpert gauge (Ref 3) 
was used to measure the very low pressures. It was found 


that a vacuum of 1071 mm Hg could be obtained in all 
experiments with liquid-hydrogen filled condensation pumps. 


The lowest pressure (1.2 x 107?) was achieved after a 

10-day pumping with Lpquid nitrogen in all the traps. A 

pressure of 1.2 x 10 mm Hg was obtained when liquid 
Card3/4 
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helium was employed as the cooling agent. 
There are 1 figure and 4 references, 5 of which are 
Soviet and 1 is English. 
ASSOCIATION: Fiziko-tekhnicheskiy institut AN 
engineering Institute of the AceSce, 


SSSR (Physico- 
Ukrainian SSR 


SUBMITTED: January 19, 1959 
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AUTHORS: Garber, R. I., Gindin, I. A., Lazarev, B. G.; Starodubov, Ya.D. 


Pain ane ws betel 


TITLE: | Low-temperature Recrystallization of Copper 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2; No. 6, pp. 1096 ~ 1098 


TEXT: The authors of the present article studied the réeerystallization of 
copper which was first deformed at the temperatures of liquid hydrogen and 
nitrogen, and was then subjected to recrystallization at room temperature. 
Tubular copper samples (diameter: 1.5 mm; wall thickness: 0.45 mm) were 


used. The samples were first annealed at g00°C for 8 hours (at 107° torr). 
Special care was devoted to the perfect cleanliness of the inner wall of 
the tube. The sample was deformed in vacuo at. 20 and 4.2°K perpendicular +o 
the tube axis until the inner walls touched, ana further, until the plastic 
deformation 9 = 23 % The sample was then heated at low pressure, and kept 
at room temperature for 10 - 15 hours. Recrystallization was observed on & 
cut 2f the cross section of the tubes after deep etching, by using a metal- 
lographical microscope of the type MUM~6 (MIM-6) (Figs. 1 and 2). Small 
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bridges of recrystallization grains were observed along the contact planes. 
With dropping deformation temperature the number of outgrowing grains in- 
creased. The experiments showed that copper deformed at low temperatures 

is well recrystallizable already at room temperature, and that the idea of 
temperature threshold of recrystallization is a preliminary one, i.e., when 
constructing the recrystallization diagram it ia necessary to consider the 
temperature at which the plastic deformation is activated. There are 2 
figures and 6 Soviet references. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov (Physico- 
technical Institute of the AS UkrSSR, Khar!kov) 
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AUTHORS : -Lbazarev, B. G., Semenenko, Ye. Ye., Sudovtsov, A. j. 
ed: fi cats OO 


y. Vv 
TITLE: The Polymorphous Transformations of Lithium, Sodium, and 


V\ Potassium in Films Condensed on Cold Backings 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 4(10), pp. 1165 ~ 1166 


TEXT; The authors give a report on investigations of low-temperature 
transformations of alkali metals by the method of low-temperature deforma- 
tion in a highly undercooled state and on the R(T)-measurement of films. \/ 
A plastic deformation of lithium and sodium at helium temperatures leads 
to a practically complete transition into a stable modification; in the 
deformation diagram such a transition manifests itself in the form of a 
break. For the purpose of observing the low-temperature polymorphism the 
method of R(T)-measurement is more suited and more sensitive; (R - 
electrical resistance of the metal film). The film is produced by allowing 
a metal to condense on backings having very low temperatures. In this 
manner, two modifications of bismuth and iron and three of bervilium and 
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gallium were discovered. The writers of the present "Letter to the Editor" 
employed this method themselves to investigate the low-temperature poly- 
morphism of Li, Na, and kK. The films were condensed onto glass packings 
at 4.2 Ky and R(T) was measured during heating of the films up to 
200°~300°K. The R(T)-curves have breaks that indicate the existence of 
three modifications. The R(T)-curve for K is given» The ourve for Li from 
460° to 170°K shows a sharp preak (experiments carried out by plastic 
deformation furnished a transition temperature of about 443°-167 K) - Na 
has a transition at ~ 60 K and K at ~55 -78 K. For Li and Na, breaks were 
still found at 60 and 40 K, respectively, ana for K at~20 K. These 
temperatures correspond to the transformation temperatures of metals. The 
experiments proved the existence of polymorphous transitions in Li and Na 
and, besides, Led to the discovery of a low-temperature transition in K. 
Thus, it is also proved that the temperature of polymorphous transitions 
in these metals drops with decreasing Debye temperature. There are 

1 figure and g references? 7 Soviet, 1 US, and 1 German. 
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£47100 
AUTHORS: Bulatova, R. Fe, Kogan, V. Se, Lazarev, B. G. 
tae 
TITLE: Crystal Structure of Solid Deuterium 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 6(12), p. 1853 


TEXT: Previous studies (Refs. 1,2) have shown that H, and D, have a 


_ tetragonal, body-centered lattice with c/a = 0.82 and c/a = 1.73; 
respectively. Tritium has the same structure as deuterium. The crystal 
structure of HD has now been studied using the same experimental 


arrangement as described in Ref. 1, and a brief report thereon is made 
in this "Letter to the Editor". Like Dd, and Hos HD shows one single line—. i 


in the X-ray diagram. Calculations assigned HD to the space group C4 


(tetragonal and pody-centered). a: ® 3.39 Ay c= 25286 A, c/a = 1.73 gave a 
density of 0.146 g/cm? at 4.2°K. This value is in good agreement with 
results obtained by other research workers. There are 6 references: 5 Swer 


cara 1/p/ AUD f US — 
SUBIIITTED ;« C71, S9CD 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2" 


‘APPROVED FOR RELEASE: 03/13/2001 


ere Rapes ; 
aE LS ES ESAS BAR OR RITES IES ey LOE TOOT 
a 5 GUC ees anaes 


: (CIA-RDP86-00513R000928910019-2 


20799 
; rg g/181 61 /003/003/025/030 
W.1500 W143, HO, 287, B102/B205 
AUTHORS: Gindin, I- Ao, Lazare; Be Geo and Starodubov, Ya. De 
TITLE: Discontinuous character of plastic deformation at low 


temperatures 
PERIODICAL: © Fizika tverdogo tela, Ve 3s NO- 3» 1961, 920-925 


TEXT: The digcontinuous character of plastic deformation of crystalline 
bodies has been known long (A. Fe Ioffe, Ehrenfest, M. V- Klassen- 
‘Neklyudova) » and the various effects of discontinuous deformation have been 
investigated many times. In the authors! view, however, this problem hag 
not yet been studied in detail, which is the purpose of the present work » \ 
Elongation und compression diagrams of the following metals were recorded 
by a machine equipped with a sensitive, rigid dynamometer between 1-4 and 
179K and at & deformation rate of 30 p/sec: aluminum, peryllium, bismuth, 
tungsten, j{ron, cadmium, potassium, lithium, magnesium. molybdenum , copper: 
godium , nickel, tin, ead, antimony: silver, mercury, tantalum, titaniun, 
chromium, cesium, zinc, sirconiu' , and uranium. in this connection, it was 
necessary 40 classify the deformation jumps and to make &@ detailed study of 
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a new kind of faults qhich are important at 4.2°K and below this tempera- 
ture. The principal results of these investigations are published here- 
The discontinuity of the low-temperature deformation is essentially caused 
by: 1) mechanical twinning, 2) polymor,inus transitions, 3) peculiarities 
of the plastic deformation of high-purity metals (mechanical recrystal- 
lization, sliding along the grain faces, twinning), 4) relaxation proces~ 
ses With 4 regular increase of jumps. These four cases were investigated 
individually. Figs- 1, 2, and 3 show the diagrams of deformations on 
mechanical twinning (1), polymorphous transition (2), and of relaxative 
jumps (3). These diagrams were recorded by the computer machine. Ad 1: 
The authors studied the extension elongation of coarse-grained iron of 
99.99% purity at 77°K. The jumps are only caused by twinning processes« 
fhe kind of the effect depends largely on the grain size- Fine-grained 
material showed no twinning jumps. Jumps of this kind can thus be prevent- 
ed by an adequate thermomechanical treatment of the material. Ad 2: 

Jumps due to polymorphous transitions occur in the compression of Li or 

Na. Fig. 2 shows diagrams obtained for Li (purity of 99-93%) at 20 (1), 
4e2 (2), and 4.4°K (3). The transition into the stable low-temperature 
modification takes place after 4 certain degree of deformation has been 
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1 table, and 18 references: 16 Soviet-bloa and 2 nNon-Soviet-bloc, r 


ASSOCIATION:.. Fiziko-tekhnicheskiy institut AN USSR Khar'koy 
Physics and Technology, ag Ukrssp, Khar'kov) 


SUBMITTED: August 10, 1960 
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AUTHORS: Gindin, I.A., Lazarev, B.G. and Starodubov Ya.D. 
—— ——— ea Bec Sede 
Pacem ratanieine Eerie 
TITLE: Low-Temperature Metallography of Lithium 


{ Z Re : 
‘'PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.i1, No.1, 
; pp.46-51l 


“TEXT: The authors point out that no information is yet available 
‘on microstructural changes during martensitic transformation of 
“alkali metals Vlin cooling to low-temperatures and heating or after 
.. "deformational" polymorphic transformation; or on the mutual effect 
. Of transformations on microstructure, In their present 
‘iinvestigation, which is a continuation of their work in this field 


the authors have studied by low-temperature metallography’ the 


‘microstructure of lithium and its changes in the polymorphic- 


| 
| 
| 
| 
| 
| 
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‘prepared as previously described (Ref.1). For preliminary low 
‘temperature investigations, previously prepared lithium specimens 
‘(Ref.1) were used; these had been stored in liquid nitrogen and 
photomicrographs corresponding to this temperature could then be 
,obtained directly. For other temperatures, a special cryostatic 


‘Apparatus ‘was constructed in which the required specimen temperature 
Ree A/D 22: 
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‘Low-Temperature Metallography of Lithium 

a7 4 roe - 

- ‘was obtained by suitable selection of thermal resistance between it 
‘and a massive copper heat conductor whose other end was immersed in 
cooling liquid. The temperature of the 7 x 7 x 2 mm specimen, 
which could be microscopically observed, was measured with a 
“copper-constantan thermocouple or, for below 20°K, with an indium 
‘resistance thermometer, The. whole was inside a vacuum jacket 
‘connected to a separate pump and containing activated charcoal, : 
The optical system was part of a type MIMT-3 (PMT-3) apparatus with ; 
a photographic attachment. Microphotos show the original room i 
-' temperature microstructure and also needles of the hexagonal | 

modification and a chain of martensitic needles with a grain- i 

. boundary fracture, The extent of martensitic transformations does | 
mot exceed 25 to 30% and volume changes produce shear deformation, i 
A. further figure shows the changes from the original microstructure 
at a given point on the section during repeated cooling and warming, 
Preliminary plastic deformation at 78°K was found to impede 
formation of the hexagonal modification on subsequent cooling below 
the martensitic point:. on the microstructure, wavy slip lines are 
visible which represent regions of localized face-centred cubic 
Card 2/3 | 
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Low-Temperature Metallography of Lithium 


structure. This effect is similar to that in body-centred cubic 
metals (Ref.11). The work provides some confirmation for the... 
authors' previous conclusions (Ref.1) on the behaviour -of lif Yad 
The low-temperature improvement of the mechanical properties/a 

this metal is attributable to the fine dispersion of the ewok phase . 
structure produced through "deformational" polymorphous change, 
Thens are 6 figures and ll references: 8 Soviet and 3 non-Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR 
(Physicotechnical Institute AS UkrSsR) 


. SUBMITTED: June 24, 1960 
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AUTHORS : Gindin, I.A., Lazarev, B.G., Starodubov, YaoD. and 
Lazareva, M.Bo 


TITLE: Mechanical properties of sodium in the range of low- 
temperature polymor phic transformations 


PERIODICAL: Fizika metallov i metallovedeniye, Ve 12, noo 6, 
1961, 846 ~ 852 


TEXT: As is the case with Li, the body-centred cubic 
crystal structure of Na undergoes a partial change to close~ 
packed hexagonal on cooling below 35 K. A so-called 
"deformation" modification of this metal can be obtained by 
straining it plastically at temperatures below 80 “K and the 
object of the present investigation was to check whether the 
effect of low-temperature polymorphism of Na on its mechanical 
properties is similar to that observed earlier by the authors 
(Ref. 1: FMM, 1960, 10, 472) in Li», To this end, tensile 
tests were carried out at 1.6 - 290 °k on polished and etched 
test pieces of 99.8% pure Na and the following properties were 
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determined: 0.2% proof stress; UTS; true tensile strength; 
elongation; reduction in area and the strain-hardening 
coefficient. In addition, the microhardness of each fractured 
specimen was measured at 77 OK. side-by-side with that of a 
pilot (i.e. untested) specimen. Typical results are reproduced 
graphically. In Fig. 2, the elongation (6, % - lefthand scale) 
and reduction in area (( , % ~ righthand scale) are plotted 
against the test temperature (°K). The temperature-dependence 


of 0.2% proof stress (55 9)3 UTS (a) and true tensile 
Q 


strength (o,) is reproduced in Fige 3- Finally, in Fige 4 


the microhardness 1H, kg/mm=) measured at 77 Sk ais plotted 
against the temperature (°K) to which the test piece had been 
cooled prior to hardnes2 test; the lower curve relates to 
pilot specimens, the upper curve representing results obtained 
near the neck of fractured tensile-test pieces. Several 
conclusions were reached. 
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1) Anomalous variation of mechanical properties of Na in the 
sub-zero temperature range is associated with polymorphic 
transformations taking place at these temperatures. 

2) The martensitic transformation which on cooling takes place 
in Na at about 35 K is reflected in a sharp increase in its 
yield strength, UTS and microhardness. 

3) A minimum in the elongation versus temperature curve is 
situated in the temperature range within which the deformation- 
induced polymorphic transformation takes place. The rapid 
increase in elongation on cooling from 70 to 1.6 K can be 
attributed to the deformation-induced change from body-centred 
cubic to close-packed hexagonal crystal structure. 

4k) The low-temperature polymorphic transformations 
(particularly the martensitic transformation) bring about an 
increase in the degree of strain-hardening and.uniformity of 
the plastic flow of Na» There are & figures, 1 table and 

12 references: 6 Soviet-bloc and 6 non-Soviet-bloc. The 

four latest English-language references mentioned are: 


Card 3/9 U 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2" 


FOR RELEASE: 03/ 


Pa BRAT ey Sei TES ARRAS FER = 


13/2001 


CIA-RDP86-00513R000928910019-2 


SLED ZTE Dh BATE SP I EES BALE RSENS BS 


$/126/61/012/006/007/023 
Mechanical properties of coo> E193/ E383 


Ref. 2: C.S. Barrett - Phys oReve ; 1947, 72, oak aes 
Sroeatogse aes eA ase Ge, MM Nan Moceers 
o oLeto 19 9, 4 3 ° ° ° 9 ; 
Phat Ge aso. ie, 3033 Ref. 12: De. Gugan, Jo5S- Dugdali, 

Jo Can; Phys. Rev.; 1958, 36, 1248. 
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rb: 36S B104/B206 
AUTHORS + Lazarev, Be Gey and Fedorova, M. F. 
eo 


TITLE: High-vecuum adsorption pump for hydrogen evacuation 
PERIODICAL’ Zhurnal tekhnicheskoy figiki, Ve 31, 10+ 7, 19614 864-866 


oal cooled to liquid hydrogen temperature adsorbs 

drogen. This fact is utilized for the aasorptim 
of these pumps are shown in Figs. 4 and 2, 

identical i The adsorbing elements 

are cooled by 11 jal cylinders (2). The 

activated charcoa of the hollow cylinders. ~ 

In order to preven this part is cooled 

by liquid nitrogen (1). Parts (1) 

ana (2) are made of highly polishe inner side of part 

(3) is also polished. The valve (4) jg connected to the vessel to be 

evacuated, valve (5) serves for pre-evacuation. The pumps described are 

started in the following way’ The preliminary yacuum pump 18 awitched off 

after pre-evacuation to 107* mm Hg, liquid nitrogen ig conducted into the 
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initial stage and subsequently aigute hydrogen into the final stage. The 
vacuum thus obtained lies at < 10" mm Hg. The pumping rate amounts to 


490 1/seo at +1078 mm Hg and up to 900 1/sec at 4079 mm Hg. The efficiemy 
of a pump of type no. 2 as a function of the pressure is graphically shown 
in Fig. 3 for combined operation (hydrogen and nitrogen) and for operation 
with nitrogen alone. The pumpe described were also successfully used for 
helium evacuation. For further development of these pumps and determina- 
tion of their characteristics, it is necessary to study the adsorption 
isotherms of a number of gases over a wide temperature range at pressures 


from 107? to 1078 mm Hg. A report on these studies will be given shortly. 


The authors thank V. V. Zolotarev for the construction of the pumps. 
There are 3 figures, 1 table, and 4 Soviet-bloc references. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Physico- 
technical Institute, AS UkrSSR, Khar'kov) 


SUBMITTED: September 10, 1960 
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B102/B204 
74, 7100 
AUTHORS: Kogan, V. Ses Lazarev, Be Ges Bulatova, R. F. 
TITLE: Differences in the lattice constants of neon isotopes ?) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 1, 1961, 29—31 


TEXT: The authors knowof:only om single case in which the attempt had been 
made to find differences in the lattice parameters of elements heavier than 


helium. .On rio and yi! a difference of 0.0015 A was found to exist, a 
value which is near the limit of measuring accuracy. Theoretically, the > 
differences of the lattice parameters of the isotopes of noble gases, i.e. 
the differences of the molar volumina in the solid phase have repeatedly 
been investigated; for neon, one obtained the following at O°K: 

Av/V = 0.6%. An experimental study was the purpose of the present paper. 
By means of X-ray analysis, the structures of Ne20 (99% pure) and of Ne 2 
(98% pure) were examined. The specimens freed from air and helium impuri- 
ties, were obtained in form of polycrystalline layers, viz., the neon 
isotope was precipitated from the gaseous phase onto a copper capillary 
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tube, which was cooled from the inside by means of liquid helium. The 
experimental arrangement for the X-ray examination of such a specimen is 
described in Ref. 5. A typical X-ray diagram recorded by means of this 

device, on which also the Cu lines are visible, is shown in the figure. 

The X-ray diagrams were photometrized, the distances between the maxima of 

the interference lines were measured with an accuracy of +0.03-+0.05 mn. ' 
The corrections for sample thickness were carried out according to +. 
Kurdyumov. The results of the studies are shown in the table; the data of 

the lattice parameters are accurate up to + 0.004 A. Both isotopes have 

face-centered cubic lattices; for the light isotope, a = 4.4714, and for 

the heavy one, a = 4.455 Ay AV/V = (1.140.5)%. The line intensities found - 
in the X-ray diagrams deviated considerably from the calculated values. ore 
Thus, in Cu - Kq and Fe - Ky radiations, the intensity of the (200) lines fea 
compared with those of the~(111) lines were considerably lower than calcu- 
lated, the intensity of the (222) line of the Fe - Ky-radiation was higher. 
This is explained by the fact that the neon precipitated from the gaseous 
Phase upon the capillary tube has a texture, in which the [111] axis is 
radially orientated toward the capillary tube. The intensity ratios of the 


same interference lines - Tne (Me?*)/1,, 5 (Ne~°) is higher and grows more 
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quickly with increasing scattering angle than would have been theoretically 
expected. By way of a summary it is said that the AV/V-value obtained shovs 
good agreement with theoretical results considering the energy. differences 
-of zero vibrations. By far greater differences of the molar volumes of the 
Ne isotope -. compared to the. Li isotopes - are ascribed to the difference in 
the. binding forces in the meon’and lithium lattices. 3B. Ya. Pines is 


. . Mentioned in the. paper. There are 1 figure, 1 table, and 8 references: 


' 2 Soviet-bloc and 6 non-Soviet-bloc. 
| ASSOCIATION:  Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 


(Institute of Physics and Technology of the Academy of 
Sciences Ukrainskaya SSR) 


Aunt, Med 


 SUBMITPED: | July 6, 1960 
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AUTHORS: Lazarev, B. G., Semenenko, Ye. Ye., Sudovtsov, A. I. 
a ae 


TITLE: Modifications of beryllium and iron in films, condensad on 
a cold backing 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 1, 1961, 105-108 


TEXT; It is well known that some metals, at least bismuth and berylliun, 
do not become superconductive in massive form down to 107 °K. In form of A 
thin films condensed at low temperatures - and that at relatively high 
temperatures (Bi~6°K, Be~8°K).-they become, however, superconductive. 

The superconductivity of beryllium films and their temperature dependence 

were investigated in order to find out whether the occurrence of new nodifi- 
cations might be responsible for this effect. As e.g. in the case of iron 

a low-temperature polymorphism is knowns also the electrical conductivity 

of Be films was studied. In this connection, parallel studies were car- 

ried out with Cu films which had no low-temperature polymorphism. The 

films were measured at 107! mm Hg in a helium cryostat. In the same device, 
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also the temperature dependence (1.23-300°K) of electrical conductivity 
was measured; the heating rate of the films was 2°K/min. The beryllium 
films showed, as had already been found in preliminary investigations 

(Ref. 4) atw30°K a polymorphic transition, and at 8-9°K superconductivity. 
The superconductive phase remains conserved when the film is heated up to 
30°K. Within this range (8.5-30°K) the temperature dependence of the eleo 
trical resistance was studied; these experiments showed that only when 
heated to 60°K, the superconductive phase (R(T) = const) vanishes comple te- 
ly. As the nature of the film is known to depend on whether condensation 
occurred from the solid or from the liquid phase (in the former case the 
film consists mainly of diatomic moleculea, and in the latter an atomic 
film forms) it was studied to what extent this produces any effect upon 
superconductive properties. Films were produced by slow evaporation (from 
solid Be) end by quick evaporation (from liquid Be) and R(T) was studied. 
The films of the first kind (condensed on No-cooled backings) most prob- 
ably had a second superconductive modification, whose critical temperature 
was about 6°K and less, which, however, remained conserved up to 130°XK. 
Also heating of the film to room temperature during 360 hr did not change 
anything in this effect: With cooling, superconductivity again occurred at 
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about 5°K. Fig. 4 shows the R(T)-curves of various Be filns.—The film io 
condensed onto a helium-cooled backing from the solid-phase ws:amixture from .:7,1 
two superconductive modifications. The first had a critical temperature of 

'~8.4°K (curve 1), remained conserved up to 30°K, and was completely vanished 

at 60°K; the critical temperature of the other modification was about V6°K, 


2. and with short, (1-2 ly) heating to room temperature (curves 3 and 3!) this 


modification remained conserved; it was, however, considerably less stable 


than in the case of condensation to a nitrogen-cooled backing, but remained 


: , superconductive also up to about 130°. The study of an iron film, condensed 
‘on @ helium-cooled backing showed that at 40°K a polymorphic transition 


“> tg today known of the following metals: gallium (2), beryllium (2), 


“occurs. A copper film produced on the same conditions, however, showed no | 
‘- guch transition. The existence of one- or two low-temperature modifications 


_. bismuth (1), iron (1), sodium (1), lithium (1), and potassium (1). There 
are 6 figures and 9 references: 7 Soviet~bloc. 


: . ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR . a. i 
Eee — (Institute of Physics and Technology of the Academy of 
— .,Seiences Ukrainsxaya SSR) 
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course of T (p) with at /dp , 


from 0 = 106 atm. 
observed (see Fig.2, dashed curve, 
0; the dashed line ccrrespcnds 36 | 


The measurements were made 
latter in the range 500 - 
at /dp wag (-466 + 0.2)#10° "deg/atn. 
with 


transition takes place 
of pressure on supercon 


1200 atm). 


where 0 
stant, and v the electron densitye 


tals leads 


explain the course of T(p), the 
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The new theory of superconductivity gives the 
is the Debye temperature, & 
Compression on all sides of the me- 
to an increase of O ang, thus, 


pressure-dependent chan 


; CES RD Poo U0p Ta nO0gr sees 0olo 2 


SINS ERP CEI USA SSETRARG Hienancte sy PE CE 


: \ 
2056 ie 
5/046 /'61/040/002/010/047 


B102/B202 


f-ded im O.2 jah “deg/atm in the range of 
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nic properties of the metal must be studied. It is of interest that In 


f 
rc i with linear T (p) has a most simple Fermi surface (closed, almost sphe- 
rical), where&s thallium (like tin) with its complex function (>) has an- 
be anisotropic Fermi surface ("corrugated" planes).-There are 2 figures and 
4 8 references: 5 Soviet-bloc and 3 non-Soviet-bloc. 
Mm: {: ASSOCIATION; Piziko-tekhnicheskiy inotitut Akademii nauk Ukrainskoy SSR 


“(Institute of Physics and Technology of the Acedemy of 
Sciences Ukrainskaya SSR) ; - 


\ 


SUBMITTED: September 1, 1960 
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KOGAN, V.S.; LAZAREV, B.G.; OZEROV, R.P.; ZHDANOV, G.S. 


Neutron diffraction study of the crystalline structure of solid 
hydrogen and deuterium. "ahah: eksp. i teor. fiz. 40 Seat es 
Ap ‘61. (MIRA 14:7 
1. Figiko-tekhnicheskiy institut AN Ukrainsk oy SSR i 
Fizgiko-khimicheskiy institut imeni L.Ya. Karpova. 
(Neutrons--Diffraction) (Low temperature research) 
(Hydrogen crystals) (Daterium crystals) 
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BSHO £032/E114 

AUTHORS: Yesel'son, D.N., Lazarev, B-Ge, and Shvets, A.D. 
Rilanoe paceaenceee 

TITLE: A simple He? cryostat 


PERICDICAL: Pribory i tekhnika eksperimenta,/no.3, 1962, 198-199 


TEXT: It is pointed out that existing He? cryostats capable 
of producing temperatures down to 0.3 °K are rather complicated 
because they incorporate diffusion pumps and/or rotary pumps to 
pump the vapour above liquid helium and thereby reduce the 
temperature. The present authors have used a charcoal adsorption 
pump to remove the vapour and thereby have simplified the 
construction and succeeded in producing temperatures down to 

0.34 °K. The device is shown in the figure, in which: 

1 -~ charcoal pump; 2 - thin-walled stainless steel tube; x 

3 - reservoir containing Hed; 4, 10 - cylinders for storing 

helium gas; 5 - vacuum jacket; 6 - valve connecting the charcoal 

punp 1 to the reservoir %3; 7 - dewar with liquid helium at 
1.3 °K; 8 - container filled either with He? - He solution , 
(7.4% He?) or pure Het; 9 - not given; 11 - tube for removing 


helium gas. 
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The charcoal pump is in the form of a brass cylinder containing 
about 30 ¢ of activated charcoal which is held in position by a 
pair of brass grids. The temperature of 0.34 °K is reached 
after about 30 minutes. The heat leak of the system is about 
600 erg/sec. 

There is 1 figure. 


ASSOCIATION: Fiziko-tekhnicheskiy institut, AN USSR 
(Physicotechnical Institute, AS Ukr.SSR) 


SUBMITTED: November 29, 1961 
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AUTHOR 5: Kognn, VeSey Lare2rev, B.G., and Bulatovea, R.F. 
SS ee 
TITLE: The phase diagram of the system Liquid-solid 


formed by the hydrogen isotopes. 
SRIODICAL: Ukrains'kyy fisychnyy ghurnal, ve7, no-7T; 1962, 
7 32-7 36 


TEXT: The phnse dingrm of the system Ho-D2 at temperatures 
from 4 to 20°K was obtained using X-ray: annlysis of the polycrys- 
talline specimen (at Z 4.2°K) thermal analysis of the mixture : 
{at 14-20°K). Both H and D have a tetragonal lattice but the axis 


ratio c/a is <1 in the case of H and >1l in the case of D. The 
solubility of H in the D lattice at 4.2°K ig 20% by vol., that of y 
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Din the H lattice is 157% by vol. A horizontal peritectic section 
on the solidus curve, tor the crystallization ol mixtures cont-ining 

S 26-52% Ho (by vol.) was confirmed experimentally. The existence of 

: the larse two-phase region extendin:: from about 10% to 80% Do (by 
vol.) is an experimentsl contirmation of the theory of N.M, Lifshits 
.and G.N, Stepznova (Zheer 33, 485, 1957). In the case of the H2~Do 
System, the critical tempersture is so low that this breskdown occurs 
Simultaneously with the cryst?lligzation. Preliminary experiments 
for the determination of the mutual Solubility in the System Do-HD 
at 4.2°K, lead to the assumption that Hp and HD form no continuous 
solid solution at any temperature. There are 4 figures, 


ASSOCIATION: Piziko-tekhnicheskiy institut AN USSR (The Physico~ “f 
Technicel Institute of the AS UkrsSsR, Kharkov) 


Card 2/2 


-2" 
APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019 


CIA-RDP86-00513R000928910019-2 
ea SESE CEES SRI ELSES Osteo 


“Gee? 


"APPROVED FOR RELEASE: 03/13/2001 ; 


STE OA TEAS CS 2S ez a eS SAE ekg eas Se SEAT = 


hhehs 


8/056/62/043/006/059/067 
B141/B102 . 


AUTHORS: Lazarev, B. G., Lazareva, L. S., Ovcharenko, O. N., 


Matsakova, A. A. 


TITLE: Effect of universal compression on the temperature of the 
supercondicting transition of Nb,Sn 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, v. 43, 
no. 6(12), 1962, 2309-2310 —- 


TEXT: Nb,Sn shows a very small isotopic effect, in which the critical 


temperature ae is not proportional to uo! 2 but to uo! i The pressure 


applied was 1730 kg/om*, which resulted in.a decrease of Tor by 
(4.55% /05)10- = Geni 6: of /ép = -(2.5 + 0.3)+107> deg/atm. The 


pressure effect ig of the same sign as in the Majority of superconductors 
and of the same amount as in good superconductors, wherein Fe is almost 


proportional to u~1/2, (0H,/8T)q 7 ~15.5°40° gauss/deg. Thus Nb,Sn 
Cc 


‘Card 1/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2 


Lat oe EE cay 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2 


SE PEG AES RR Se SEUSS 


5/056/62/043/006/059/067 


Effect of universal compression... B141/B102 


belongs to the alloyed type superconductors. iihen dT, ./dp and dH /aT are 


a known, the jump of the thermal expansion coefficient and of specific heat 


during transition can be estimated. The values obtained, however, are too a 
high so it is concluded that at /dp and aH /at hold only for very small VY 


Nb,Sn volumes. The same applies to the other properties of this super- 


conductor. For Nb, Sn and similar, superconductors the magnetic field must 


mm’. have very great depth of penetration. There is 1 figure. 
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4 
7 AUTHORS: Lazarev, B. G., Lazareva, L. S., Sudovstov, A. I., 
liyev;—-P ia 
TITLE: : Jump of the heat expansion coefficient of Nbo,Sn for 


wuperconducting transition 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, -v. 43, qT 
no. 6(12), 1962, 2312-2313 ; : V 


TEXT: For measuring OV/V at ae (~16°K), a highly accurate apparatus was . 


‘ designed whose sensitive part is a coil of bimetal strip 55 cm long. One 

end of this is stationary, and the other can turn when the volume of one 

metal changes with respect to the other, the torsion corresponding to the 

- quantity to be measured. In this case the coil consisted of niobium coated, 
with Nb,Sn (0.05 mm). ‘The jump of the expansion coefficient of Nb,5n at 


en a 10%) deg” was apparently as large as that of tin and lead. The 
theoretical value,determined thermodynamically, would appear to be higher 
by three powers of ten than that measured. This indicates that for Nb, Sn 
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i éTeat depth of penetra- 
tion. The coefficients of e; i ion of Nb Sn and Nb algo 
The expansion 


Y 
ghtly larger than that of Nb, 


at 2-4°K, i.é., the thermal and 
very similar. . There is 1 figure. 


@.8. by 344078 at 300°K ang by 2-107! 
elastic properties of Nb,Sn and Nb are 
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AUTHORS: Lazarev, B. Ge, Lazareva, L. S., Makarov, V. I. 


TITLE: Features of the pressure dependence of the critical 
temperature of thallium - 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 44, 
no. 2, 1963, 481-482 


TEAT: The pressure dependence of ee wag measured for annealed single 


, ~4, , : 
erystals of pure thallium (Ry poy/Roy 2°10 ) in the range from zero to 


1730 ke/om, and the curve obtained was completed with the help of data 
by Jennings and Swenson (Phys. Rev. 112, 31, 1958) and Bowen and Jones 
(Proc. Roy. Soc., 254, 522, 1960). fhe following were noted: linear 


increase of T, with p in the range 0 - 1500 kg/om® (aT, 1/4? on (6. 4 


+ 0.1)*107? deg /atm; rapid, increase between 1500 and 1730" kg/ene ; 
decrease at p > 1730 kg /em? - This complex behavior is possibly eongéeted 
with electron transitions in the conduction electron spectrum and could 

J 4 
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Weatures of the pressure ... 3162/3186 


oe explained by changes of the Fermi surface topology. ‘Taking into 
consideration the difference in electron-group state densities at the 
rermui surface, where the lower state density corresponds to the higher 
electron-phonon interaction congtant gevm- 1/2, the contribution of the 
small group (oop 8 m,) is estimated. With &y/eo = m,/ti,, it is found 


that «, Could amount to 10% of Wp: There is 1 figure. 
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pymim:. Direct measurements of the Linesr flow velocity Ss eee ee _ 
_ ‘SCURCE: | gnurnal. ekepers 4 teor. fizikt, vs 44, nO. 6, 1963, 2167-2169 _ 
. glow rate, low, temperatures | | 
for obtaining detailed information on the — 
II films. The experiments ; 
‘consisted essentielly of measuring the temperature at two aifferent points 
determining the time dependence of the pO 

“resistance thermometers. The experiments, were carried out in 


The temperature’ wes meinteined constant 


The resultent flow rate tncreased wit r 

100 cm/sec at 1,.5°K. Since this exceeds the critical yelocity es obtained in 

some investigetions, some explanation 4s edavanced for this high rate. In 

particuler, it 4s suggested heer the vortices <6 not eee i 5 de as 
fiim ch is about 0.2 sec BU ~s } e Y oe 

“Kragnikov for preparing the amplifer We, tek4 AG haylov. ae 
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‘the temperature 
within 0.00001 “Ke 
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[ mopre TAGS: "superconductivity, beryllium £ilm, critical eaneties ae 
field a te WE, - _ 


‘ABSTRACT: Preliminary. Peauiee are reported on the ‘destruétion”< of dehy 
‘su erconductivity in beryllium films obtained by condensation on:a |. | 
| substrate: cooled with liquid helium4/The film plane was parallel 
{to the magnetic field. The. measuring‘ current in the film was per= -|: 
7 ; pendicular to the field. , The destruction fields: were found to be 
if very large, with dH /at close to 33000 Oersted/degree (A, wo eritin( |: 


; cal pagnetic field, T <= " temperature) . It is Lahtneivaly coneliged | 
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AUTHOR: Lazareyv, B. G.j Khorenko V. K.3 Korniyenko, L. A.; Krivko 
A, I. MAtBakova,A.A.; Ovcharenko, “0, 3 ; j ’ 


TITLE: On the: Layered and filamentlike structure of the supercon- 
ducting alloys Nb-zr and Nb-T1 


.SOURCE: Zhurnal eksper. i teoret. fiziki, v. 45, no. 6, 1963, 2068- 


7 2069 


TOPIC TAGS: superconducting alloy, niobium zirconium alloy, niobium 
titanium alloy, layered structure, filament structure, electron mi-. 
ecroscopic investigation, plastic deformation, critical magnetic field, 
solid solution, saturated solid solution, critical current density 


‘-ABSTRACT: Data are presented on electron-microscopic ‘observations 


of thin films and filamentary’ systems of tracks in alloys of Nb with 
25 at. % Zr and of Nb with 66 at.% Ti. Samples of the original 
alloy were compared with samples reduced in thickness by rolling 
from 2-5 mm to 0.05-0.5 mm at room temperature. When observed by 
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| 
{ 
| 
| 
el cathode etching, only a few ‘undefortad’ samples showed a thin fila- 
<e mentlike precipitate structure, but the deformed samples showed the 
a presence of a developed system of layers even at a magnification of 
| 450. Under the electron microscope, sections cut at a very small 
angle (< 3° for Nb-Zr) showed more and more fine elements with in- 
i creasing magnification. The alloy contains a whole set of layer . 
thicknesses from several times ten Angstrom up, which are not unifor- 
mly distributed but come in packets. The conductivity drops to its 
initial value after annealing at 100°C. This demonstrates experi- 
| mentally that the increase in the current density of the supercon- 
| ducting current (from 100-1000 to 20000-40000 A/sq.cem.) in the cri- 
| 


tical magnetic field is due to the developed system of precipitated 
layers and filaments. 
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7 —Lazareva, lee Se - : iS 
TITLE! Maplating pf gr euhce Class 48, Now 154752"" 


SOURCE :3.. : Byul, ieobret. t tovarny*kh znakov, no, (10, 1963, 72 


TOPIC TAGS: graphite tinning, graphite tinplating, vacuum tinning, 
vacuum tinplating, carbide forming additives, tin coat 


ABSTRACT: A patent has been iasued eae Ate a method of tinning graph= 
i ite parts by immersing them {n molten“tin, To obtain a high» t 
quality tin coat, the tinning process is carried 9 in vacuum at’ 
1000C with a maximum of 0.01% tungsten, mo olybdenum; titanium,? / ‘ 
zirconium, or other carbide~forming metals added to the tin bath, -: 
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‘yeva, T. A. od 


: ‘PITLE: Effect of impurities on the superconducting transition tem- 
perature in thallium 


. SOURCE: Zhurnal eksper:iimental ' noy i teoreticheskoy fiziki, v. 46, 
no. 3, 1964, 829-830 


“-QOPIC TAGS: thallium, superconductivity, superconducting transition, 
superconducting transition temperature, impurity effect, impurity 
‘valence, impurity atomic radius, electron mean free path, thallium 
‘superconductivity, thallium superconductivity pressure variation 


‘ABSTRACT: ‘The effect of impurities having various valences and 
atomic radii on the superconducting transition temperature (T.) of 


Lene ee 


{ thallium is investigated, in view of the established marked dif- 
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’ ference in pressure variation between thallium and other supercon- 
‘}| @uctors such as lead, indium, and aluminum. An impurity with va- 

‘ lence lower than thallium (Hg, Cd) lowers Te while one with higher 
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valence (Bi, Sb) raises it. Differences in the atomic radius like- 
wise -have a different efifect on qT, - In this respect thallium is no 


c different from other ioat caheneene: and the impurities affect t 


; in accordance with the differences in their electron free paths, 
- Valences, and atomic radii. Orig. art. has: 1 figure. - 
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TITLE: Critical magnetic fields of superconducting niobium films — 
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TOPIC TAGS: niobium, superconducting niobium, superconductivity, - 
critical magrietic field, field depth of penetration, niobium film, 
superconducting niobium film, superconducting bulk niobium, critical 
superconducting temperature 


ABSTRACT: Thin (20 and 50 micron) Supspacnadceeas niobium films 

were produced by condensation on pyrex glass or on mica with silver 
contacts prepared beforehand. The results are of interest since 
they permit gn estimate of the depth of penetration of the field sass a 
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ACCESSION NR: AP4025914. 
3 j : 
niobium (~1074 em, ‘about orfe: order of magnitude higher than in “soft": 
_ superconductors) arld show that the high critical fields in niobium | 
alloys are due to thin superconducting paths in the alloys. The : 
precautions taken to reduce the effect of gas impurities are briefly : i 
deScribed. The critical field for the 50 micron film was about 
25;000 Oe, about 10 times that for bulk niobium. The field for the ° 
‘ 20%micron film is much higher but could not be measured with the 
available external magnetic field (22,000 Oe). The transitions tem- 
peratures for the 20 and 50 micron films were 6.5 and 7.5K respec- ~ 


were still not sufficiently pure. Orig. art. has: 1 figure. 


i 

i 

i 

tively as against 9.1K for bulk niobiun, indicating that the films : 
“4 

| 
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AUTHOR: Lazarey B. G.; 
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measurement , resistivity 


ABSTRACT: 


superconductivity , temperature dependence, Magnetic field 
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.;Was exhibited. As-condensed filns 


tion of temperature from 4.2 to 1.5°K, Specimens annealed 
decreasing values of Hy All curves obeyed the relation 
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between 25 and 250°K had 


019-2" 
APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2 


SB SS AEDES RST ER BS WO OGY WBS GSO TELLS TTA URGES BSP SSUES 2 TEE BOE DET BE 


L 38546-66 EWT(m)/EWP(w)/T/EWP(t)/ETI IJP(c) JD/JG/aD : 
ACC NR: AT6014753 SOURCE CODE: uUR/0000/65/000/000/0076/0082 | 


Matsakova 


AUTHORS: Kogan, V. 8.3; Krivko, A. Ie; Lazarev, B. G.; Lazareva, L. S.; 
_A. A.3 Ovcharenko, 0. N. i: 


ORG: none rd 1 
i‘ vi U! 
TITLE: The phase diagram of the niobium—tin system 
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TOPIC TAGS: superconductivity, superconducting alloy, tin base alloy, niobium alloy, 
x, ray analysis, spectrographic analysis, critical magnetic field, intermetallic 
compound, alloy phase diagram 


ABSTRACT: This paper is a continuation of an earlier work by V. S. Kogan, A. I. 
Krivko, B. G. Lazarev, L. S, Lazareva, A. A. Matsakova, and 0, N. Ovcharenko (FMM, 
1963, 15, 143) in which i was found that specimeris produced by holding niobium in 
molten tin temperatures above and below 850C differed in their superconducting 
roperties.\\The superconductivity transition temperature for specimens produced at 
990¢ and 12500 is 18,0K and 18,1K, respectively (seo Fig. 1), For diffusion layers 
formed at below 850C, the superconductivity transition temperature is reduced; the 


. lower The the lower the temperature of formation of the layer, For specimens 
| Card 1/3 


1 on Ke n 
im = 2 z 2 fess ae we + eS 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2" 


reid 


Y _L 38546-66 : 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2 


BROS AR AES ARTE BETAS EU ELS Soe eee 
PEN : £ 


YON NS SHEP P et ESE GATE GRA RSE | WSISRLRE: CRURAEEAG PEERED SER RTS ST SSUES A. 


ACC NR: AT6014,753 7] Hid 


Fig, 1, Critical magnetic field H. as a function 


of temperature for diffusion layers 
of Nb,Sn obtained at temperatures of 


800-~1250C. 


14 15 17 18 
obtained at above 850, Ty, agrees with the known value for Nb,Sn. X-ray studies /,°¥ 


confirmed that only the ccmpound Nb3Sn is formed when specimens are prepared at over 
_ 8500. For temperatures below 850C » the diffraction pattern shows that Nb,Sn, is 

formed. It was concluded that in specimens prepared at temporatures below 8500 

there is present a very thin interlayer beneath the new phase. The formula NbSn is 


ascribed to the new compound, The superconductivity transition temperature of the 
NbSn was found to be 2.7K. In other papers the new compound has been given the 
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formula NbSng or Nb,Sn,. The authors thank L, N. Mosova for conducting the quali- ‘ 
tative spectral analysis, Orig. art. has: 5 graphs, 1 table, and 1 photograph, 
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TITLE: The supercondustivity of V3Ga 
EN OF VG 


SOURCE: _Soveshchaniye po metallovedeniyu i metallofizike sverkhprovodnikov. 1st 
1964, Metallovedeniye i metallofizika sverkhprovodnikoy (Metallography and physics 
of metals in superconductors); trudy Soveshchaniya. Moscow, Izd-vo Nauka, 1965, 89- 
90 


‘TOPIC TAGS : superconductivity, critical magnotic field, hydrostatic pressure, 
galliun compound, vanadium compound, intermetallic compound 


ABSTRACT : The Superconducting properties of the intermetallic compound V3Ga are 


studied, The compound was prepared by are smelting in an argon atmosphere, The 
specimens were in the form of wafers with a thickness of ~ 5 mm. The effect of 
hydrostatic pressure on the transition temperature was determined. The critical 
magnetic field as a functicn of temperature was also studied (see Fig, 1), The 
specific-heat discontinuity and the discontinuity of the thermal expansion coef~ 
ficient could not be determined from the data of the work, 
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Fig. 1. Critical magnetic field He asa 


function of temperature near T 
for VGa. 
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Orig. art. has: 2 graphs, 
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an dnd ft of the. supe ing transition: tageeratane. ‘of thallium.’ 
Ele of. a9. 008E ice ium mixed with high-purity bismuth, mercury, and anti-'' 
| mony were prepared in: pe form of wires 0.4 nmin diameter and 15-~20 mm long. The: 
' homogeneity of the impurity distribution was evidenced by the (2-~3} x 10-3 °K 
| | width of the. Superconducting transition. High pressure was produced by the ice- 
sonttored with a superconducting manoneter accurate to £ 50. 
fect was meaaured by 8 patenttoacter: petiets, ee exo sam! 
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' ‘ pen Pouce (up: ta. eperortmntely 7000 atm), with the | 
sign of the effect’ reversing ate concentration ~ 0.9% Th.-- It is: suggested: 
hat. this hehavior f thalisum and its alloys is related ta ‘the characteristic 9 7]. 
re. dependence: ‘of the density of. iitates-on the Fermi surface. |” 
ults. confirm: bypotheses : advanced in the earlier. paper, that. |... 
nentis in the piressure dependence of..Ty, ‘linear and nonlinear, 
conte: nt: effects: anatase h site: nonlinear: components .. Ft is. BOE = 
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TITLE: On the change of the topology of the Fermi surface in thallium under the 
influence of impurities 


Pa) 


| Source: AN SSSR. Doklady, v. 163, no. 1, 1965, 74-75 
| TOPIC TAGS: superconductivity, thellium, impurity effect 


| the pressure to become negative starting with ac 


| (0.2 at.%). In the case of an impurity of lower valence (Hg), 
| sure effect increases at -Low concentrations. With further inc 
| tration, the positive effect decreases and bec 
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results are interpreted as an experimental confirmation that one of the valleys of 
the Fermi surface of thallium vanishes under the influ 


ence of an impurity. "the | 
| authors thank Ys Gs Bar'yakhtar for a discussion," Orig. art. has: 2 formulas | 
/ and 1 figure. — GAS 
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|SOURCE: “AN SSSR. ‘Doklady v. 165, no. 6, 1965, 1275-1277 | 

TOPIC TAGS: critical magnetic field, indiun, tin, thallium, supercanductivity, | 

j orystal lattice distortion | 

"ABSTRACT: Lattice distortions are used Heth erion for measuring the critical | 

{magnetic. fields and temperatures in inditih amyl d altar scien produced by |: 

icondensation on a glass substrate cooled br by if uid helium, 7TI qe critical magnetic 
-}£ield in the longitudinal direction was determined from thé! normal electrical resist-... 

| ance of the specimens at this field intensity. The highest critical magnetic fields 
iare observed in freshly precipitated specimens, where the lattice is most strongly | 
distorted. The critical maenetic ‘fields in well anneaied specimens is close to that. wel 
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lof a conventional single crystal specimen. It was found that the maximum magnetic ee 
‘fields are independent of the thickness of the specimen. When the resistivity is 
high, the curves for critical magnetic field strength as a function of spielen | 
‘in indium’ are identical in form, showing saturation at a resistivity of (5-6)> 107 
Rt om (which corresponds to the mean free path of electrons, i.e. about 100 intera~. 
' tomic distances). Similar behavior was observed for the Maximum ‘critical field in 
‘tin. The critical field increases linearly in thallium! and shows no tendency to . 
| saturation. The. data indicate that a metal formed by condensation on an extremely 
‘cold substrate displays maximum dietortion of the crystal lattice. Therefore the - 
|magnetic Fields of (20-25)+103 oersteds for indium and (40-45)+103 oersteds for tin 
the maximum fields for these metals. Orig. art. has: 4 figures. 
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rite: The width of the homogeneity region of intermetallic phases in the Nb-Sn_and 
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SOURCE: Fizika metallov i metallovedeniye, v. 21, no. 6, 1966, 828-832 
TOPIC TAGS: superconducting compound, niobium alloy, binary alloy, tin containing 


alloy, vanadium alloy, gallium containing alloy, intermetallic compound, compound 
homogeneity region 


ABSTRACT: Experiments have bed nade to determine the width of the homogeneity 
fe) 


region of intermetallic phases rmed in the Nb-Sn and V-Ga systems, i.e., systems 

whose components have widely different melting temperatures. Nb 38n and V,Ga 
intermetallic compounds were obtained by diffusion of Nb ,Sn by halding an Nb specimen 
for several hours in molten tin at 1000C, and V3Ga by holding a vanadium specimen 

wetted with gallium in a vacuum at about 1200C. X-ray diffraction patterns of the 
diffusion layer on vanadium showed that the surface layer contacting gallium and the 
inner layer adjacent to vanadium had equal lattice parameters, 4.819 * 0.002 A. The _— 


temperature of transition to the superconductivity state of V3Ga was found to be 
Card 1/2 ; UDC: 548.53 | 
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‘14.44K with a transition zone width of 0.2K. These data confirmed that the diffusion ’ 
* zone consisted only of V,Ga compound of stoichiometric composition. Similar results 
were obtained for Nb3Sn compound. The layegs adjacent to Sn and Nb had the same 
lattice parameters, equal to 5.288 * 0.001 A, which showed that the homogeneity 
region of Nb3Sn compound is also very narrow. A wide homogeneity region. reported in 
some earlier works for the refractory metal-rich phases in alloys whose components 
have widely different melting temperatures is presumably a result of tested alloys 
being in nonequilibrium state owing to a low diffusion rate of these phases. Orig. 
art. has: 3 figures. ~ {MSJ 
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| @rTne: Effect of dmpurities on the variation of the eae ceerlad transition ten- 
erature of thallium yith pressure 


: ereces Zhurnal cEepen tenner ney i teoreticheskoy fiziki, v. 50, no. 3, 1966, 
» 546-550 


TOPIC TAGS: - superconductivity, superconductor, critical temperature, transition 
temperature, thallium, indium, Femmperachaate dajernfancr- 


ABSTRACT; The effect of indium impurities on the dependence of the superconducting 
transition temperature (T,(p)) of thallium on pressure was investigated. It was 
fou that the effect of indium (which has the same valency as thallium) on the 

(p) dependence of thallium is similar to that of antimony and bismuth (the valence - 
of which is greater than that of thallium). For thallium alloys containing 3.57 end | 
7.15 -at.% of indium, - the dependence T,(p) is linear, the values of dT,/dp being 
-1.2-10°5 and 1.6°1075 deg/atm, respectively. “These values are close to that for 
pure thal dus Cat /4p = 1. she “10 a at pressures from 20,000 to 28, 000 atm. The 
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: . sénjetiuental: data obtained confirm earlier predictions ‘tne sensitivity of the 
|) electron spectrum of thallium to impurities and pressure. [ 
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ie | wrme: X-ray diffraction analysis of the structure of niobium—base superconducting 
oe -°)= lj alloys ; 


eee Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, vy. Sl, no. 5, 1966, 
1328-1331 


TOPIC TAGS: niobium base alloy, zirconium containing alloy, titanium containing 
alloy, superconducting alloy, alloy structure 


ABSTRACT: A series of niobium-zirconium-titanium alloys containing 5—50% zirconium 
and 10—20% titanium has been investigated. It was found that all the as-cast speci- 
;mens had the structure of a high-temperature cubic B-phase. Annealing of: specimens 
containing up to 10% zirconium at temperatures up to 600C did not cause structural 
changes, which indicated that the 8-phase was in equilibrium. Annealing of the alloys 
containing 20% zirconium at 550—600C caused a decomposition of the B~phase. In 
alloys containing 30% zirconium, the decomposition began at 450C, and annealing at 
560C produced an equilibrium structure consisting of 8- and aepnacas Orig. art. has: 
4 figures and 1 table. {TD] 
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TITLE: Low-temperature recrystallization of copper rolled at 77 and 20K 
a SOURCE: AN SSSR. Dokl@y, v. 171, no. 3, 1966, 552-554 


TOPIC TAGS: copper, low temperature deformation, eepper/deformation, capper yrdal | 
recrystallization, recrystallization temperature, recrystallization activation energy| 
rmetok AS 5 age axceah 
ABSTRACT: Specimens of 99. 98%-pure copper with an initial grain size of 100 y were 
rolled at 293, 77, and 20K with a 10% reduction per pass and a total reduction 
or of 90%. The specimens were rolled at a speed of 10 mm/min and immediately annealed 
a at 293—468K. X-ray diffraction pattem examinaticn showed that low-tenperature 
aut deformation decreased the grain size, produced noticeable microdistortion in the 
aki lattice, and significantly reduced the temperature of the beginning of recrystalliza~;_ 
- | tion. Copper deformed with a 90% reduction recrystallized even at room temperature. ; 
a The lower the deformation temperature, the sooner the recrystallization begins. 
434 For instance, in copper rolled at 20K the recrystallization begins after 19 hr, 
eel while in copper rolled at 77K-after 2.5 month. With decreasing deformation tempera- 
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. ture from 293 to 20K, the activaticn energy was found to decrease from 


33 to 18 kcal/g-atom. This fact, and also the lowering of the recrystallization 
temperature, is caused by m increase in the latent deformation energy and by a 


“higher metastability of the crystalline body. The low-temperature recrystallization 


makes it possible to investigate the metal recrystallization, taking into account 
the temperature conditions of the activation work straining, and to develop metal 
structures with special physical properties. V. V.- Kozinets and M. P. Starolat 


“ are thanked for their assistance in the experiments. Orig. art. has: 2 figures. 
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“TITLE: Studying phase diagrams with the use of diffusion layers , 


SOURCE: AN SSSR. naya tekhnika i matody 
ques and methods of high temper- 
1966, 121-127 


TOPIC TAGS: metal: phase systen, metal vapor deposition, metallographic examination, 
nickel, chromiun, molybdenum, niobium, tin, iron, tantalum : 


ABSTRACT: The obtaining of metal phase diagrams by a multilayer technique is. 
described, an extension of the work of L. 


This technique w i @ phase diagrams of the 
following systems: Cr-Ni, Nb-Sn, The experimental results, 
: shown graphically (see Fig. 1), were published earlier in three communications by 
| Be M. Vasyutinskiy and V. S. Kogan (FMM, 1960, 9, 56h). In addition, x-ray powder 
pictures were taken and the microhardness of the specimens was determined. The 
results are shown graphically. It is concluded that the condensation-diffusion layer 
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Fig. 1. Microhardness { 


ou, 1200 curves (a) and 

: iia composition of the 

x ~solid function (b) 
a5) of the system Mo-Cr-Ni, 


as a function of the 
0. distance from the 
surface layer of a 
specimen 
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technique is not capable of yielding the complete phase diagram for the system and 

that it requires, for successful application, some preliminary knowledge about the , 
system. The Nb-Sn system was studied by V, S. Kogan, B. G. Lazarev, L. S. Lazareva, 
A. I. Krivko, and A. A. Matsakova.. Orig. art. has: 5 graphs, 
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MULTIPLE-PASS AUTOMATIC WELDING OF THICK BOILER STEELS. 


Lyubevekii, K.V. end Lasarev, 3.1. (Avtogennce Delo (Welding), 
Feb. 1949, 1-7). The above was investigated for three different 


low-allow ateols (max. 0.15% Cc. 0.768 8i, 0.40% Mn, 0.029% 8, 
0.021% P, 0.40% Mo) using three different types of coated 
electrodes. Optinum conditions of operation end influence of 
individual factors, ach as the froe of the sean, coupodtions 
of electrode cores and coatings, eto, are indicated, 
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at rswec. With 


the comparatively amall plates aed (200 SOU or TIM 


intn.), NO reheating was neceasary 


- ty avoid cracking. but 


it in considered that large parts should be heated te about 


2-2 C. before welding. 4 6+ 
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Technology of Automatle Welding of Thich Steel 
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Automatic Welding of Tao-Ply Sheet» Clad With 
“oaKhi2” Steel. (tn Russian.) Ke VY. Lyubavshii and 
tl. Lagatey. At fogennoc Delo (Welding). Jan 50, 
p. 1-10. . 
Presents results of the above for low-carbon steel 
sheet with stain ess-steel cladding. Characteristics 0! 
welds obtained by use of three pes ‘of electrodes are 
tabulated. Special features of the apparatus are 
scribed and ilustrated, Optinvaat bal aH conditions 
are tabulated. 
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LAZAREV, B. I, 
USSR/‘Engineering - Steel, Clad Welding, Steel Jan 50 


"Automatic Welding of Stainless Clad Steel," Prof K. V. Lyubavskiy, B. I. Lazarev, 
» Cen Sci Res Inst of Heavy Mach Bldg, 10 pp 


"Avtogen Delo" No 1 


os Conducted experiments to develop welding procedure for clad sheets with face layer 

* of chromium steel. Gives data on chemical composition and mechanical properties 

m of welded joints executed with preliminary welding of face layer using electrodes 
which insure obtaining austenitic structure. Results permitted introduction of 
automatic welding method at Mach-Bldg Plant imeni Ordzhonikidze, 


PA 160T15 
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15227 «L66 TREASUAS ISLAND BOOK ALVEd Alu Til - 8s Pace at 
LAZs av, Be Le, and. of Tech. sci., TOIOFOY, Vass sand. of Tech Sci., Lius..J5e1Y, 


K 


Ty or. of Tech. Sci., ani PaSHURAHLS, Fo Tey Enis tae 
SYARKA AUSTWLTUYKH StALY, PR sOdaLinthiiiYS OLY. aasort Ft: POVisnsinTKi 

PEMPERATUQAKH (welding of Austenitic Ste ls Designed to withstand High 

Temperatures) « In & V. Lyubavskiy, ed. Novoye v tekhnologii svarki (Innovations 

in the Welding Technique). wAShGlZ, 19554 pe 3-29. 


Tye authors present an interpretat:ion of the data obtained in research 
conducted by the Central Scientific iiesearch Institute of iachine-duilding 
Technolugy (‘TstfITMASH) on are welding of austenitic steel used in vorging, 
cesting and tubing. The temperatures in various places in the welded parts are 
observed. The crystallization which occurs in welded metals, the mechanical 
properties of welded sections, and the structure of the metal in the seam 
after welding are discussed. tne use of electrodes and and tueir efirects 

on various austenitic steels under diferent conditions in welding andi on 
welding parts are described. The authors recommend certain electrodes for 
welding austenitic steels used in tubing, forging and casting. Twenty 
seven pictures and graphs, ? tables. 3 Russian references (1936-1951). 
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7S227.LE6 TReASUAs ISLAND book Roles 


UAE iets 3 Kand of Tech. Scie, and LYUBAVSKIY, K. vey ure of Tech. Sci. 
SVAXKA VYSCKOPHOCHNOY STALI DLYA TCLSTOST oid YKH SOSUDOY VYSOKOGO DAVLiiTiA 


ine: a High-Strength Steel tor Thick-walled Ves:els under High Pressures). 
In kK. V. Lyubavskiy, ed. Novoye v tekhmolo ii svarki (Innovations in the selling 


fechnique). «AShJiZ, 1955. p. 56-81. 


The authors present the exhausting material on research carried out by them 
(and other scients) on low-alloyed steels to be used in the construction of 
thick walled vessels under high pressures. The paeeded steel is the main 
suoject of tis report. its experimental weldinzgs with the Fts- 6 and rts-7 


fusing agents and by the T'sL-21 electrodes are ueseribed: necnanical properties 
of the 16GNil-type steel anf the chemical composition of the #1569 wire use: 

as electrode are shown, ‘iwenty seven pictures (including a general view of a 
hugh cylindrical vessel designed to withstand nigh pressures, p. 80,) and 
graphs, 11 tables. Russian references, 1948-1953. 
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AID P - 5202 
Sub ject : USSR/Engineering 


Card 1/2 Pub. 107-a - 1/13 


Authors : lLyubavskiy, K. V., Dr. of Tech. Sci., Prof. and B. I. 
Lazarev, Kand. of Tech. Sci. es 
ee 

Title : Electrodes for welding EI-257 steel 


Periodical : Svar. proizv., 7, 1-6, J1 1956 


Abstract : The authors describe the development of electrodes for 
welding connections of special pipes made of the EI 257 
tubing steel up to 30 mm thick, chiefly used at large 
power plants. The TsT-7 type electrode was found the 
most satisfactory for the purpose. Six tables, 11 graphs, 
2 photos of the micro- and macro-structure of the welded 
seams; 5 Russian references (1955) and 2 American ref- 
erences (1955). 
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Svar. proizv., 7, 1-6, J1 1956 


AID P - 5202 


Central Scientific Research Institute of Machine-Building 


Technology (TsNIITMASh), with which both authors are 


Card 2/2 Pub. 107-a - 1/13 
Institution : 

affiliated. 
Submitted No date 
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KHIt'KEVICH, F.A.; LAZAREV, B.L,; BAZILEVICH, SV. 


Operating blast furnaces with oxygen enriched blast, Metallurg 2 no.6: 
3-7 Je '57. (MIRA 10:6) 


16 Nizhne- Tagil'skiy metallurgicheskiy kombinat,. 
(Blast furnaces) (Oxygen--Industrial applications) 
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135-4,-2/15 


SUBJECT: . USSR/Welding 

AUTHORS: Lazarev B.I., Candidate of Technical Sciences, and Entin, S.Dey 
Candidate of Technical Sciences. 

TITLE: Magnetic “Method for Determining the Ferrite Phase in Weld 
Metal. (Opredeleniye ferritnoy phazy v metalle shve magnitnyn 
metodom). 

PERIODICAL: "Syvarochnoye Proizvodstvo", 1957, # 4» PP 5-8 (USSR) 

ABSTRACT: Subject laboratory investigation had the purpose of finding 
an effective method and designing an apparatus for control and 
quick determination of the quantity of the ferrite phase of 


weld in austenitic steel. 
nitic steel "34405" and 
"1X16H12T" and "1X16HOT" 


composition is listed in 


) 


The propose 
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Magnetic Metho 
Metal, 
metodom). 


For quick testing under conditions of the industrial Production, 
an electromagnetic device has been developed (by TsNIITMASh). 
(Its circuit diagram isshown in the article), 


The article Containg 3 tables, 4 diagrams, 1 electrical scheme, 
1 sketch, and 2 micro-photographs, 


ASSOCIATION: TsNIITMASh 
PRESENTED BY; 


SUBMITTED: 


AVAILABLE: = At the Library of Congress 
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129-3-4/14 

AUTHORS:  Gel'man, A.S., Griboyedova, T.S., Ye.A. Davidovskaya, 
: Lazarev, B.I., lyubavskiy, K.V., Slepak, E.S., Trunin, 
“IsTand Fedortsov-lutikoy, ¢.P: 


TITIE: Investigation of the Steel 1X18H12T as Tube Material for 
Power-generation Equipment (Issledovaniye Stali 1Kh18Nl127 
v kachestve trubnogo materiala dlya energoustanovok) 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, No.3, 
pp. 16 - 24 (USSR). 


ABSTRACT: For producing tubes operating at super-critical steam 
parameters, it is necessary to have available a cheap, strong 
and ductile material which has a stable structure and stable 
properties at 550 to 650 ~C, is not inclined to develop inter- 


crystallite corrosio 
erties. 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910019-2" 


"APPROVED FOR RELEASE: 03/13/2001 Pee: 


FS ea 228 pag et ea 


ae 


be Investigation of the Steel 1X18H12T as Tube Materia 
generation Equipment 


te 11-13% brought about an appreciable increase in the sta 
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“-jphasa Separation during ageing at 700 ~C for 10 000 hours 


© for 3 000 hours; 


ee 1X16H12T, containing 0.08-0.12% °C, max. 75% Si 
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129-3-4/14 
Investigation of the Steel 1X18H127 as Tube Material for Power-— 
generation Equipment 


heat-treated in accordance with these recommendations are 
entered in Table 6, p.24, for test temperatures of 20, 600, 
650 and 700 “Cc. Practically no embritt}ement takes place for 
-this steel after ageing at 600 and 750 “Cc for durations of 
3 000 to 10 000 hours; no oO-phase formation could be detected 
after such ageing for steel containing 12% Ni, whilst under 
Similar conditions, o-phase formation can occur in steel con-— 
taining 10 % Ni. Preliminary, non-uniform, work-hardening 
influences the ultimate strength of the steel, but does not 
influence appreciably the ductility in the case of long- 
duration loading. In the case of contact-welding of tubes of 
Superheaters, the strength of non-heat-treated weld jgints is 
not lower than that of the base metal. Steam at 600 C6 and 
long-duration tests for up to 3 000 hours do not affect appre- 
ciably the long-duration strength of the steel and of welded 
joints. The steels 1¥18H127 and 1X18H9T are less inclined to 
develop thermal fatigue than the steel 1X14H14B2M, and the 
authors recommend using the steel 1X18H12T for tubes of power- 
generating equipment, operating with steam of super-critical 
parameters. There are 5 figures, 6 tables and 8 references, 
Card3/4 5 of which are Russian, and 3 English. 
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